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The normal function of epidermal basal cells is
to provide, by mitotic reproduction, a continuous
supply of keratin-synthesizing cells to replace
those lost from the epidermis to the external en-
vironment. The destiny of the epidermal cell to
produce fibrous protein is already evident in the
germinal basal cell by the presence of tonofibrils
seen by light microscopy, and tonofilaments
detected by electron microscopy (1, 2, 3, 4, 5, 6).
The cells of a basal cell tumor fail to mature
into externally migrating, keratin synthesizing
epidermal cells. Various kinds of evidence suggest
that the basal cell tumor results because of lost
potential of daughter cells to participate in the
biologic process of keratinization (7). The major
insoluble proteins of normal epidermis are capa-
ble of being solubilized in vitro and fractionated
(8, 9, 10). In 1957 Carruthers (11) briefly re-
ported that a normal fraction of the epidermal
keratins was not found in a basal cell tumor he
analyzed. This fraction was identified as that
precipitating at pH 5.5 from an urea extract of
the insoluble proteins. Recent electron micro-
scopic observations of Zelickson (6) that the
complement of tonofilaments in basal cell tumor
cells is minimal compared to normal, may pro-
vide morphological confirmation of the absence
of the keratin protein noted by Carruthers.
The data of the present work confirm the
observation that a specific keratin fraction, pres-
ent in normal epidermis, is absent in basal cell
tumor.
MATERIALS AND METHODS
Whole epidermis was obtained from surgical
specimens of skin from the abdomen and from ab-
dominal skin of autopsy specimens twelve hours or
less post-mortem. The specimens of epidermis,
separated from the corium by the stretch method
(12) were combined, lyophilized, defatted in ether,
ground in a Wiley mill fitted with a 60 mesh screen
and stored in a desiccator until used.
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Pooled basal cell tumor tissue of two surgical
specimens from two patients was analyzed. Histo-
logically each tumor was characterized by large
nests of non-keratinizing basal cells. The tumor
mass, approximately 2 centimeters in diameter in
each specimen, was grossly dissected away from
the surface epidermis and surrounding corium. By
finer dissection of the tumor mass small kernels of
tumor nodules were isolated from the connective
tissue stroma. These kernels were gently mashed,
with a glass rod, through a 100 mesh stainless steel
sieve; the tissue not passing through the screen
was discarded.
Histologic examination of a smear preparation
of the tissue passing through the sieve revealed a
rather pure preparation of isolated and clumped
basal cells (Fig. 1). The tumor cells so prepared
were lyophilized, defatted with ether, and stored
in a desiccator until used.
The dry basal cell tumor tissue and epidermis
were similarly prepared according to previously
described procedures (10). The dry tissue was
suspended in phosphate buffer, pH 7.3, and
dialyzed against three changes of phosphate buffer
to remove the diffusible material. The sac content
was centrifuged at 3,000 RPM for 15 minutes to
separate the supernatant protein from the in-
soluble residue. Two washes of the residue were
added to the supernatant. Both the supernatant
and residue were further dialyzed to remove the
salt and each were then lyophilized to dryness and
weighed.
The residue was suspended in 15 ml 0.05 N
NaOH and shaken under nitrogen at 37° for 20
hours. At the end of this period the suspension
was centrifuged at 3,000 RPM for 15 minutes to
separate the supernatant (fraction A) from the
insoluble residue A. Fraction A was further spun at
20,000 X g for 25 minutes to yield a supernatant
(fraction A') and a black residue A'. Both fraction
A' and residue A' were dialyzed free of alkali. Resi-
due A' was lyophilized to dryness and weighed;
fraction A' was titrated with dilute HC1 and
yielded precipitates at pH 5.0, pH 4.5 and pH 4.0.
With normal epidermis an additional precipitate
at pH 5.5 was obtained. The precipitates were
isolated, resolubilized in 0.1 M (NH4)2CO3 and
each reprecipitated with dilute HCI at the respec-
tive pH. All fractions were redialyzed free of salt,
lyophilized to dryness and weighed.
RESULT5
In Table 1 the dry weights of the materials
isolated and fractionated from normal human
epidermis and basal cell tumor are compared. An
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Fm. 1. Photomicrographs of smear preparation of cells from basal cell tumor after passage through
100 mesh sieve.
TABLE I
Original tissue
Sac supernatant
Sac residue
Final residue (A')
Fraction A'
Fraction 5.5
Fraction 5.0
Fraction 4.5
Fraction 4.0
Fraction 4.0 supernatant
14
60
9
33
% of Fraction A
35
23
16
17
10
38
39
0.5
19
% of Fraction A
(experimental)
0
49
30
3
18
% of Fraction A
(recalcu toted)
35
24
15
17
9
additional comparison is made by recalculating
percentages of components of fraction A' in basal
cell tumor tissue, assuming normal amounts of
fractions 5.5 and 4.0 to be present. The similarity
of the recalculated values with the values for
normal epidermis are rather striking.
DISCUSSION
From these results the following differences
between human normal epidermis and basal cell
tumor are readily apparent:
(1) an increased percentage of soluble proteins
are found in the tumor;
(2) the amount of proteins of fraction A' is 40%
less than in the normal epidermis;
(3) the difference is mainly due to a complete
absence of fraction 5.5 and a low amount of
fraction 4.0 in the tumor tissue.
The results suggest that in the tumor the basal
cells have lost the ability to synthesize fraction
5.5 and synthesize fraction 4.0 only partially.
The possibility that the fraction 5.5 is never
synthesized by normal basal cells does exist.
However, the evidence from electron microscopy
(1—6), autoradiography (13) and recent studies
of the sequential synthesis of these protein frac-
tions (14), indicate that fraction 5.5 is synthe-
sized low in the epidermis and probably coincides
with major protein synthesis which occurs in the
basal cell layer.
The likelihood that fraction 5.5 plays an early
role in the normal formation of tonofilaments,
tonofibrils or desmosomes is suggested both by
the absence of this fraction in basal cell tumor
and by the parallel morphologic diminution of
the fibrillar aggregates. The presence of fraction
Comparison of protein fractions from normal human epidermis and basal cell tumor
Sample
Normal Epidermis Basal Cell Tumor
Mgm % Original weight Mgm % Original weight
594
83
332
54
193
67
45
30
32
19
217
73
75
1
42
0
21
13
1
8
t4 I
_t3
p
P
Pt
S
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5.0 and 4.5 in basal cell tumor suggests that frac-
tion 5.5 and fraction 4.0 may be essential for
further promotion of keratinization and aggregate
formation.
Since the majority of protein present in the
basal cell tumor is in the soluble sac supcrnatant
fraction, the possibility also exists that these
proteins represent fraction 5.5 and/or fraction
4.0 prior to aggregation.
CONCLUSIONS
A protein fraction present in normal human
epidermis, characterized as fraction 5.5, was
found to be absent in basal cell tumor. Another
fraction, 4.0, was found to be in low amount.
The absence and lowered amount of these pro-
tein fractions are correlated with diminished
tonofilament, tonofibril and desmosome content
of the tumor cells. The possible role of these
proteins in keratinization is discussed.
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